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Remaricg feb 15 am. 

Claims 1, 4, 6-10, 17 and 21 were rejected under 35 U.S.C. * 
§103 (a) as being unpatentable over Sumiyoshi et al . (JP 2002- 
23156) in view of Moon (US 6,778,238). EP 1312972 is the EP 
equivalent of JP 2002-23156. Claim 2 was rejected under 35 
U.S.C. §103 (a) as being unpatentable over Sumiyoshi et al. (JP 
2002-23156) in view of Moon (US 6,778,238) and Nakamura et al, 
(US 5,508,831). Claim 11 was rejected under 35 U.S.C. §103(a) 
as being unpatentable over Sumiyoshi et al- (JP 2002-23156) in 
view of Moon (US 6,778,238) and Yamahara et al. (US 
5,506,706). Claim 12 was rejected under 35 U.S.C. 5103(a) as 
being unpatentable over Sumiyoshi et al . (JP 2002-23156) in 
view of Moon (US 6,778,238) and Comelissen et al. (US 
6,437,^00). Claim 20 was rejected under 35 U.S.C §103 (a) as 
being unpatentable over Sumiyoshi et al. (JP 2002-23156) in 
view of Moon (US 6,778,238) and Beiewenger et al. (US 
4,958,911). The examiner is requested to reconsider these 
rejections . 

Enclosed is an English language translation of Sumiyoshi et 
al- (JP 2002-23156) . 

Claim 2 has been cancelled without prejudice and its features 
have been added to claim 1, 

Sumiyoshi discloses a liquid crystal display device that 
contains an LCD layer 1 and a three layer staked holographic 
polymer dispersed liquid crystal (HPDLC) 17. Transparent 
electrodes are positioned above and below the LCD layer 1 (not 
shown in figures) . Transparent electrodes 26 are positioned 
above and below HPDLC 17. 
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Sumiyoshi discloses that LCD 1 has its own pair of electrodes 
and HPDLC 17 has its own pair of electrodes 26. Sumiyoshi 
discloses that each of the LCD layer 1 and the HPDLC layer 17 
is individually controlled by their own respective pairs of 
electrodes. Therefore, there is no disclosure in Sumiyoshi of 
a liquid crystal layer and a switchable optical layer sharing 
an electrode as in claim 1. 

Claim 1 is, therefore, novel over Sumiyoshi. Claim 21 is 
novel over Sumiyoshi for similar reasons to those set out for 
claim 1. 

There would be no motivation to modify Sumiyoshi to provide an 
electrode that is shared by the switchable optical layer and 
the liquid crystal layer. Sumiyoshi teaches that the 
reflectance of the three -layer stacked HPDLC layer 17 is high 
when voltage is not applied. In this embodiment of Sumiyoshi, 
display operation is enabled by supplying a voltage to only 
liquid crystal layer 1 without supplying voltage to three - 
layer stacked HPDLC layer 17- Extra power is not needed 
during reflective display. Sumiyoshi teaches that the LCD 
layer and the HPDLC layer are controlled separately by their 
individual pairs of electrodes- It would not be possible to 
modify Sumiyoshi to have an electrode shared by the LCD layer 
and the HPDLC layer because Sumiyoshi would then not operate 
in the manner described, as it would not be possible to supply 
voltage to the LCD layer without also supplying voltage to the 
HPDLC layer. 

Moon discloses a reflective liquid crystal display device that 
contains a liquid crystal layer 130, a common electrode 156 
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beneath the liquid crystal layer, pixel electrodes 112 
positioned above the liquid crystal layer and reflective 
cholesteric liquid crystal (CLC) filter layer 152 positioned 
beneath the liquid crystal layer and the electrodes. 

Moon does not disclose the claimed switchable optical layer. 
Moon also fails to disclose an electrode shared by a liquid 
crystal layer and a switchable optical layer. 

There would be no motivation to combine the teachings of 
Sumiyoshi and Moon, because Moon is only related to a 
reflective liquid crystal display device and is not related to 
having a layer that is switchable between transparent and 
reflective states. 

As Moon fails to rectify the deficiencies of Sumiyoshi, even 
if the documents were combined, the combination would still 
not fall within the scope of the claimed invention. 

In the office action, the examiner has rejected claim 2 by 
alleging that it is obvious in view of Sumiyoshi, Moon and US 
5,508,831 (Nakamura) . The Examiner alleges that Nakamura 
discloses an electrode that is shared by the liquid crystal 
layer and the switchable optical layer. 

Nakamura discloses a liquid crystal display panel that has a 
liquid crystal layer 14 arranged between a pair of glaBS 
plates and a colour filter arranged on one of the plates. 

Nakamura discloses a liquid crystal layer 14 that has a fist 
layer 18 and a second layer 20 and electrodes that are shared 
between the first and second layers. Nakamura does not 
disclose the claimed switchable optical layer. Nakamura also 
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does not disclose an electrode that is shared by a switchable 
optical layer and a liquid crystal layer. 

There would be no motivation to combine the teachings of 
Sumiyoshi and Nakamura/ because Nakamura is related improving 
the contrast and number of colours that can be displayed. 
Nakamura is not related to providing a liquid crystal display 
that can operate in both transmissive and reflective modes. 

As Nakamura fails to rectify the deficiencies of Sumiyoshi/ 
even if the documents were combined , the combination would 
still not fall within the scope of the claimed invention. 

Embodiments of the present invention as defined by the 
independent claims are, therefore, non-obvious in view of the 
prior art. 

For all of the foregoing reasons, it is respectfully submitted 
that all of the claims now present in the application are 
clearly novel and patentable over the prior art of record ♦ 
Accordingly/ favorable reconsideration and allowance is 
respectfully requested. Should any unresolved issue remain, 
the examiner is invited to call applicant's attorney at the 
telephone number indicated below. 
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Respectfully submitted, 




Mark F. Harrington (Reg. No. 31 , 686) Date 

Customer No.: 29683 
Harrington & Smith, LLP 
4 Research Drive 
Shelton, CT 06484-6212 
203-925-9400 



CERTIFICATION OF FACSIMILE TRANSMISSION 



I hereby certify that this correspondence is being facsimile 
transmitted to the U.S. Patent and Trademark Office on the 
date shown below. 





Date 



Name of Person Making Deposit 
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(54) LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a full color reflective display and 
a full color transmissive- display without lowering reflectance and 
transmittance by using Bragg reflection. , 
SOLUTION: The liquid crystal display device is provided with: a first 
polarizing plate 16a; a color filter layer 6 formed with a color filter 
substrate 15 disposed on the upper layer side; a liquid crystal layer 1 
formed on a glass 18, a second polarizing plate 16b; a laminated HPDLC 
(holographic polymer dispersed liquid crystal) 17 consisting of three 
layers which is a reflection structure layer whose reflectance can be 
electrically switched and which is disposed on the lower layer side than 
the liquid crystal layer 1; and a backlight unit 3 as the lowermost layer. 
The individual layers of the laminated HPDLC 17 consisting of the three 
layers are composed of liquid drop layers of the liquid crystal and 
polymer layers and reflect blue, green and red light by Bragg reflection. 

VotCge application to the laminated HPDLC layer 17 consisting of the three layers results In vanat.cn i of the 
refractive indexes of the liquid drop layers of the liquid crystal in the individual layers. A transparent state ,s 
attained by making refractive indexes of the liquid drop layer of the liquid crystal and the polymer layer 
coincide with each other. 
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* NOTICES * 

jpo and JTCIPI are not responsible £or any ^ 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 *»** shows fee word which can not be translated. 
3. In the drawings, any words, are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Field of the Invention] This invention relates to the liquid crystal display which displays information. 

ELti™ of the Prior Artl A reflective mold liquid crystal display is widely used for a portable way for a low power. 
SK E^^lSEJiW «i*&r which can be displayed full color has come to be developed 
SSST&StaS!?S5W«y^ display uses the ambient light as the light source, under otfbn xt is 

Slett «m as image quaUtySgh under outdoor sunlight, on the other hand its thing wifo bad visibility isj » 
P J^^SZ^ff^P^ low contrast, and ] common. However, in the interior of a room without Ae 

P ^ dark environment A translative LCD can be mentioned as this 

^^^f^SSSuS^^ ?S£££n*S* tbe reflector, in which incident tight is reflected. However, for 

t SgJJ Swn. AVshown in temgJi . me hologram reflecting layer 528 which is a volume hologram is 
[0006] This volume noiogramKi w>» reflection wul arise and it will reflect strongly the tight of 

to direction rad the magnitude, f. vector « *™2toriL^dSta«» of the tacidcot we twmerie.1 vector 529 and 
fceoutgo^e^Mvei^^^ 

^S^-eOT-^^^^ 

. _ . . . . 8/5/06 
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ihange display will be attained. 

Ttoblemfe) to be Solved by the Invention] However, in the liquid crystal display indicated by JP,1 il-U 9026 A mentioned 
JmSuM fce problem that the foreground color at the time of a reflective display differs from the ^groimd color at 

he specific wavelength decided by the hologram reflects. For mis reason, only monochromatic specification is possible at 
he time of a reflective display. Furthermore, in the time of a transparency display, as shown in djaam&M (c), Bragg 
SflSn of SeScific wavdength of back light light will be carried out by the hologram, and it cannot be contobuted to 
a transparency mold display. This wavelength that carries out Bragg reflection is the same as the wavelengft of ±e 
aomoteneoTi light at the time of areflective display. For this reason, even if it is green at me time of a reflective di^ay 
ZTcL be displaying on it for example, at the time of a transparency display, it must display with that complementary 
-olor Moreover, a full color display cannot be made to perform for the same reason, either. _ . , 

Wll^Sed above, al^^ t . 

'S^SSSv change displa^Ior display is restricted and it has the technical problem that it does not indicate by 

foOl^Then, this invention aims at offering the liquid crystal display using the Bragg reflection which can perform a Ml 
-olor transparency display for a full color reflective display in a dark environment m a bright environment 

rM^ans for Solving the Problem] In order to attain the above-mentioned purpose, the liquid crystal display* af this 
&3ta£ SSby having the back light unit arranged at the liquid crystal layer the reflective jtructure layer by 
STewflectionStor of eachof said reflective section is electrically arranged rather than said swrtchable liquid 

teqW band %l E reaction, and the lowest layer which irradiates light from a tooth back at sard liquid crystal 

rOOMl The reflection factor of each reflective section has the switchable reflective structure layer electrical!) r including 
[ Z 2 more rSctive sections in which the liquid crystal display of this invention constituted I as above-menhoned 
SeSs^XS light of a specific frequency band in a lower layer by Bragg reflection rather than hquid crysttd flayer, 
namdy, reflection md tianlparency brighter than the liquid crystal display usmg ^ei™gB^g 
reflection - it becomes a switchable liquid crystal display. Furthermore, only the hghtof a specific frequency band is 
SSfor tivTsection of a reflective structure layer by Bragg reflection, for example, die full color display 

S^SSTdJSS reflection, green chisel reflection, and red constituting like reflection m each of each 

raoi^Mor^S' at least one thickness of the substrate which pinches the liquid crystal layer of die fiquid crystal display, 
of this nSoTmay be the thickness which does not produce parallax, and this substrate may be thin film-ized glass and 

m efl^vtSquid crystal display of this invention may have the 1st color filter layer arrangec I****-** 
li^J^Sr «4- m the uooer laver and may have further the 2nd color filter layer arranged rather than the reflective 
SSC SflS^er of a«flective display, ahigh reflection factor : is obtained in thr thing ; of the 

p^of Se tow color A in high permeability by using the thing of die V<^f™»^^W 

?Sl^^r ^ K^tivl^^yT^e laminating of each reflective section may be earned out m tite 
Son^oft[a^ti^^ Sen m^inatmgaf a liquid crystal layer and ihe back light unit rs earned out, and it may 

S?r^?Sl£iJm 0re each reflective section may be arranged by juxtaposition in me direction which carries out an 
SS^i^ sttSXSg hi winch the laminating of a liquid crystal layer and the 

^^M^^^^m^l^ layer was carried out by rums, and it may consist of amacromolecule layer 
containing the drop of cholestatic liquid crystal. 

, ... , t. • - 8/5/06 
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^00233 ,„„„«™i m«»l the aeslalt of oneraSon of this invention is explained with reference to a drawing. In 

^ration sestrtt) Next, fte sectional aide elevation showtog tic detailed configuration of at ettaxoplc of the Bomd 

^■ets of a fi ^^ h £^^*£ £?X r iSySo the image infonrtation formed on gtaa 18 the three-layer 
?"^XhtolS J^lTtSS ti ^SoM^plaielohinthe low layer of the li^der^ layer 1, 

' Sd cwstaUmd OCB liquid crystal, may be used for the liquid crystal layer 1 
rnrmi h! the outUne of the formation approach of the liquid crystal layer 1 is explained. 
E St SSied i both the substrates of the glass substrate 18 wWch^a transparent 
SSSe cott t 6 and the color filter substrate 15 which has a transparent elechode. fo add-on, the 
electrode, an f ™ -SEbaSTia not illuslrated in &asdng_l . Then, orientation processing is performed on the 

SsSS3S3sSSSbsmsssss«8* 

shown in drawing (c) and teia&2 (d). -tnictans lcmff ^ it is ^ structure reverribly changed in the 

crystal using Bragg reflection. . ofs hifl laminated-structure layers 9 in which the liquid 

[0031] For example, Ihe reflecnvc J^f^ whioh i& the reflective section, and the 

crystal drop layer 10 which is shown in drawjngj ,(a) ^f^^^^r^^ of tbe Uquid crystal drop layer 10 
nSromolecule layer 11 carried out the lammatml ; bymms. f £e Tefrachv ^Eg^fiwS^ decided a shift 
and the maeromolecule layer L differ m ^^Jtfan Steal S7di^ce is impressed to this shift 
period as shown in drawing (a). On the other ^hand, i dmTlayeTlO changes, alternative reflection can be 
lamina^structure layer 9, the ^^^^ unit 3 can be made to penetrate 

. . .. 8/5/06 
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^C^is.thoMco.orW 

grading to the one half of tho pitch. Moreover, .f an elacmoal poteottU drffewnr* ™P*^ ^ 

.ight lilce the shift laminated-stracture layer 9. . f h ^fwtive section of the reflective structure layer 2 

jnit 3 is carried out, and it may be formed m wi „ rnTT10 , ecule laver in wWch the reflective section as shown in 

■nMA-i r\r tv.f reflective structure laver 2 may consist of a macromoiecuie layer m wmui ui» '^"^ . 

difference, the spiral inside the cholestenc-Uqu d-ciystd ^op ™ SSteh which carries out selective 

cholestericliquid-crystal drop 13 which consists of cholestenc hqmdc^^^^ ^ 
reflection of me ambient Ught 4 will be in a transparence conditio^ ^^^^^^SaSt^ or more 
be attained. Moreover, if itis amac^ol^ 

cholesteric liquid crystal with which spirri pitches (differ, * is possible , to retiect imuu ^ ^.^^ x 9> 
[00351 Next, the creation approach of the laminated structure of HPOIA, wmcn is me sum 

and the detail of structure are explained using drawmg^ and tomgi. . photosensitive matter, 

mentioned above is completed. If the refractive md«ces oi a Jiqmn ^^^^ tar€ ^ be re flected 
the light of me wavelength corresponding to the lammaung P e "^°^^^Xch^S out oxygen inhibition, it 
alternatively. In case photo^uring is earned to*"** ^23£ SucSprSS? The iStmg period of 
carries out in the environment ^^^-S^^^^^S^cu^o^rade of a laser beam. Then, if liquid 
this shift laminated structure can be decided on ^^^^^S^SS^Sl a decussation angle are changed 
crystal and a photoresist matter nuxolimnion i are ^J^^Z^^S^^ me bilayer from which a shift 
and exposed on the HPDLC layer 22 which ^^^>^f^tuveVSaf^ HPDLC layer 17 which consists of 
UminaldngP-iod differs < <^°<> b ^^ « ^ for 

HPDLC23 for blue which reflects blue as ^ a ^^^^°X^reflecte ween, and HPDLC25 for red which 
example, shows a HPDLC layer to frawwg7 HP DLC24 for ^green ^^SbSbM fiom a laminating top face as built-up 
reflect red. In addition, if light carries out mcidence °^^**^^^J?^^ppLC23&*blue, and HPDLC25 for red. 
sequence in 

SffldS 

be in a transparence condition. , ,» f1 ^, thre#>1aver laminating HPDLC layer 17 is high at the time 

8/5/06 
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Hta, S upp ly only in 0» liquid crystal layer 1, witout oanytag ^^"^f^S^ST 
SSS-XWs layer 17 For to <ff^£^^JSSSSSS^^TS * f W 

As ocplained^ove, aooordugU. ^^^^^T^^^^^ 

sequentially from the maximum upper layer, as shown indmmng^W. ^ liquid crystal display of 

ihis operation gestalt to a display. This display mode i , taown P^ ed atths ^ of a 

compared with the method which uses two poknzmg plates, a bright 3™?2J^d l01 . ^ design of this 
refi£uvedisplay, ? ^^ 

SSuMfflO^ liquid crystal display debye seeds", and ******* ®* mat of the liquid display of the 
m043) In addition, except having mentioned above,, fundamentally, since it is the same as that ot me uq p 

1st operation gestalt, explanation of a detail is omitted. operation gestalt is explained. 

[0044] Hereafter, the outline of the creation procedure of the ^7^^^^ ^ made to rival like the 1st 
0045 Thecolor filter substrate 115 and ^**^. y *™*%^ This thin film- 

operation gestalt. Then, one of substrates are thm-film-ized ^^^^2 \ ^^^ncr film etc. - a thin film - 
Sn is Ibtalnedpolish or by etching and the liquid 

instead of [ of a glass substrate ] - also X^^o^^TdntSboth substrates is adjusted so that 
crystal layer 101 is formed. In tins case, ^ or ^? n T p ^Sd crSF panel which has thin film-ized glass 127 as 
predetermined twist nematic structure may be of me comp leted liquid crystal panel, 

mentioned above is completed. 1st P 0 **^?**^ Of tongue, and the 2nd 

0047 DraKing^ (b) shows the configurahou fo, ■ wfcch not ^Hm^d ofthe ambient light 104 is carried 

^^^^ 

»hi 8 parallax is sbown in todagl (a), J is ""^^SJSSSSK contiguity pixel, as shown in dawjpjj 
StiSSi 1 1 5 and a glass substrate 1 1 I ^ ^flSft gained above ] me liquid crystal 

... 8/5/ 
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irystal display of this operation gestalt - drjswjBgi ~ moreover, the fundamental configuration of the liquid crystal 
iisplay of this operation gestalt is shown in drawing , U . , respectively. * i^i^,i™«i 9 t«216a the 

00501 The liquid crystal display of this operation gestalt has the composition of having the 1st polanzmg ■ plate216a -g» 
ffl£ iSSSaS. lstcolor filter layer 206a, the liquid crystal layer 201, the 2!8 or 3 layer ^^5^0217 
5*lass the 2nd notarizing plate 1 16b, and 2nd color filter layer 206b, and having the back light unit 203 in the lowest 
^iu^fySe^Utn upper layer, as shown in drawing (a). In addition, like 
SmVme thine which it comes to form in the color filter substrate 215, although t comes to also form 2nd color filter 
&££ffl ^ m'^Z^Le it is easy, the color filter substrate of 2nd color filter layer 206b is not shown in 

SnA? the liquid crystal display of this operation gestalt is shown in drawingjO. , it differs from the liquid crystal 
Saytf foe SwfK opeSion gestagen in that 2nd color filter layer 206b is prepared m ^w^lay^n 
SL f ow 1 the hack Kent unit 203 and me reflective structure layers 202 equivalent to the three-layer laminating 
SSlT^SKSi^ In addition, about configurations other than fundamentally, since it is 
the qflme as that of the 1 st operation gestalt, explanation <rf a detail is omitted. 

WWtoV^ZL oration gttalt, 1st color filter layer 206a and 2nd color filter layer 206b « 
each pixel may have consistency mutually. That is. it is arranged so that each color pixels A, B, and C oflst color fi Iter 
SCI^dScVlornixelsA B andC of 2nd color filter layer 206b may carry out locanon adjiataent mutually. 
jC b %£2*Z E £wjSo (b). the back light light 205 from the back light unit 203 wMch passed the 
JSb oESStar filter layer zWS^ass the pixel B of 1st color filter layer 206a at me time of e t^p^ 
display. In addition, generally in the case of a foil color display, it is common to choose A, B, and C each color as red CR), 

rOoSl By fo^way! gSerally, the permeability and color purity of a color filter are in reciprocity relation, the .color filter 
S permeS^ves £ low^r purity, and the color filter of high color purity ^^™^T^o£ 
case of foe liquid crystal display which has one layer of color filter layers of such a property, in Ught, at thereof* 
^ective diStay foe time of incidence and reflective display Ught penetrate a color filter layer twice, and ^P*W 
3£Sv iLSSates a color filter layer once at the time of a transparency display. For this reason, although a high 
^SmS^mSSS^J^ reflective display when the color filter of high permeability is used, at foe tnne 
of a n^S ^ displavTcolor purity will become low. On the contrary, although color purity at ketone of a 
franScTdl^ high when the color filter of low permeability is used, only a low reflectton factor is 

oSedS She toe carefleXe Say. Thus, it is difficult for a color filter to reconcile the high reflection 
toe ofa ^ecS fosptay, and the high color purity at the time of a transparency display with the configuration of only 

mSfiwifh the configuration of this operation gestalt, as shown in djawingjO. (a) at foe time of a reflective display, 
^wS3toStSS!«SiS > st color filter layer 206a, and at foe time of a transparency display, as shown in 
SSSSStoSAfiKS 205 Passes two-layer [ of 2nd color filter layer 206b and 1st color filter layer -20fe ] 
TS^a?istw^lKw 206a, at foe time of a reflective display, a high reflection factor is obtained m foe thmg 
SSSnMv of S Tlow ^cofor purity in high permeability by using foe thing of the property of foe low color purity m 
hfgh C S^mS^SS&^ 206b, and, for example, the property foat high color P^ta obtamed c^ibe 
SetimLa^^ 

color Site time of a 4nsparency display by high order origin compared with foe liquid crystal display of the 

l^JS!S^SS overemphSzed foat parallax is solved if foe thin film-ized glass stated with the 2nd operation 

roSS As^SSove, according to the liquid crystal display of this operation gestalt, it compares with foe jHgd 
S aSEZSL cVnfigmtion ufing foe color filter of one layer. It not only becomes possible to reconcUefoe high 
crystal cispiayox me w»« " fl«-tive disnlav and foe hijih color purity at foe time of a transparency display by hign 

^S^^i^^^^^^^ u ^ d polymer wbich ^ d *X?*1£X 

S^S^SSmZ foe 1 st and 2ndoperation gestalten by forming between foe liquid crystal layer 201 and 
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he back light unit 203 In a bright environment, a Ml color transparency display can be performed for a full color 

tSS^tSS side elevation showing the detailed configuration of an example of iteHjdd 
513S3S5S?^£" gestalt - dMJi - moreover, the fundamental configuration of me hqurd crystal 

S ] ?S,E, reSiv^tocmrriayer 332 which baa two or more fields which reflect only the light of the 

he space division reflective of the lgt ^larW plate 316a, the color filter substrate 315, foe color 

0O58J That is, as the J*" "J™" J'L ^between [ 301 ] the back light onit 303 and to liquid crystal layers 
SS»T XSU£S? hJSS^SSSU-ta- i - J:**— «n since 1, is to same « 
tot of to 1st oparsito gestalt, axplamtoaofa dead £ crated classified „ 

that it may correspond w ^" J^ • . th li _ ht ofthe wavelength range corresponding to each pixels A, B, 

S^fto^rS^^ £^ 

reflective structure layer J^nasa prop«v _u«b r * j changed into a transparence condition by 

S^r/fi,^^ 

r^dS^^ 

passes to color filter layer 306 and the liqpia cryataJ L 1 ^?""'' r". .. h , „f ™ vc i al8 0i ranee corresponding to a . 
332. This apace division »^.-^X^^fcX^»S^S^ rfto color filter layer 306 

S^toTkl^ . 
structure layer 332 repassed and it is _sho™ m JtaHriwUl, TO. opanticm gestatt totto space division 

reflective SLed to be SteirillW - ttaatell .0- » ^ 

=ft l ta1S&, it cannot be over^h.iaed to. paraUa, soh,ed rf to ton 
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opacity. 

transparency display perform, as explained above. 



[Translation done.] 



» 
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